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(54) Vapor permeable shoe with improved transpiration action 



(57) A vapor-permeable shoe which includes an 
upper (11), a tread (13) made of elastomer, shaped so 
as to form a plurality of domes (14) whose convexity is 
directed toward the ground, each dome having at least 
one minute through slit (15) which is normally closed 
due to the elasticity of the material and allows the out- 
flow of a mixture of air and water vapor formed inside 
the shoe when the compression applied by the sole of 



the foot of a user generates an overpressure at the 
chambers formed internally by said domes, a vapor-per- 
meable or perforated insole (17), and a waterproof and 
vapor-permeable protective membrane (18). The lower 
part of the upper, the tread and the membrane are peri- 
metrically sealed in the regions where they join. 
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Description 

[0001] The present invention relates to a vapor-per- 
meable shoe. 

[0002] It is known that a shoe, in order to be comfort- 
able, must ensure correct exchange of heat and water 
vapor between the microclimate inside the shoe and the 
external microclimate. The exchanges of heat and 
vapor, however, must not compromise in any way the 
impermeability of the shoe to external humidity or water 
[0003] Currently commercially available shoes entrust 
the exchange of heat and water vapor substantially to 
the upper or to the sole. As regards the upper, shoes 
are commercially available which are perforated and/or 
provided with linings made of a vapor-permeable and 
waterproof material. 

[0004] In some models, parts of the upper can be 
replaced with materials which are waterproof and at the 
same time vapor-permeable. 
[0005] Another category of shoe instead entrusts tran- 
spiration to the sole, again by using layers of a water- 
proof and vapor-permeable material optionally 
associated with protective layers and fillers. These 
shoes, however, have not achieved an optimum 
exchange of heat and water vapor; accordingly, vapor- 
permeable shoes have been devised which are the sub- 
ject of U.S. patent application 08/849,839, filed on June 
6, 1 997, in which the shoe is constituted by the following 
elements: a vapor-permeable upper, associated with a 
vapor-permeable or perforated lining; a tread made of 
perforated elastomer; a mid-sole, which comprises at 
least one membrane made of vapor-permeable water- 
proof material associated with a lower protective layer 
made of a material which is resistant to hydrolysis, is 
water-repellent, vapor-permeable or perforated; and 
includes a vapor-permeable or perforated insole and a 
vapor-permeable or perforated filler layer arranged 
between said insole and said membrane. 
[0006] The lower part of the upper, the tread and the 
mid-sole with the membrane are perimetrically sealed in 
the regions where they join. 

[0007] Although this type of shoe solves many of the 
drawbacks observed in commercially available vapor- 
permeable shoes, it is not free from drawbacks, the 
main drawback being the fact that the vapor-permeable 
and waterproof membrane is not very strong from the 
mechanical point of view, is not protected in an optimum 
manner by the lower layer and can suffer damage due to 
interactions with blunt objects penetrating through the 
holes of the tread, which extend vertically with respect 
to the ground. 

[0008] This type of shoe furthermore entails the draw- 
back that the paths for the outflow of the air/water vapor 
mixture can clog at the sole, due to dirt wedging into the 
holes upon use. 

[0009] The object of the present invention is to provide 
a vapor-permeable shoe which solves the drawbacks 
noted above of conventional shoes, particularly combin- 



ing optimum heat and water vapor exchange, both 
through the upper and through the sole, with equally 
optimum protection of the components accommodated 
inside the sole. 

5 [001 0] Within the scope of this purpose, an object of 
the present invention is to provide a vapor-permeable 
shoe in which the sole is not subject to clogging of the 
transpiration paths. 

[0011] Another object of the present invention is to 
io provide a vapor-permeable shoe whose structure 
entails absolutely no restrictions in terms of styling and 
aesthetic research, allowing the greatest freedom of 
shape and production type. 

[0012] Another object of the present invention is to 
75 provide a vapor-permeable shoe which is meant both 
for everyday use and for sports use. 
[0013] Another object of the present invention is to 
provide a vapor-permeable shoe whose cost is compet- 
itive with respect to known vapor-permeable shoes. 
20 [0014] A final object of the present invention is to pro- 
vide a vapor-permeable shoe which can be manufac- 
tured with known technologies. 
[0015] These objects and others which will become 
apparent hereinafter are achieved by a vapor-permea- 
25 ble shoe, comprising: 

an upper; 

a tread made of an elastomer, shaped so as to form 
a plurality of domes having a convexity directed 

30 toward the ground, each dome forming a chamber 
and having at least one minute slit which is normally 
closed due to the elasticity of the material and 
allows the outflow of the mixture of air and water 
vapor formed inside the shoe when compression 

35 applied by the sole of the foot of the user generates 
an overpressure at the chambers formed internally 
by said domes; 

a vapor-permeable or perforated insole; and 
a waterproof and vapor-permeable membrane 
40 interposed between said insole and said tread, the 
lower part of said upper, said tread and said mem- 
brane being perimetrically sealed in the regions 
where they join. 

45 [001 6] Further characteristics and advantages of the 
present invention will become apparent from the follow- 
ing detailed description of two embodiments thereof, 
illustrated only by way of non-limitative example in the 
accompanying drawings, wherein: 

50 

Figure 1 is a perspective view of a first embodiment 
of a shoe according to the invention; 
Figure 2 is a sectional view of the shoe of Figure 1 ; 
Figure 3 is a sectional view of a second embodi- 
55 ment of a shoe according to the invention. 

[001 7] With particular reference to Figures 1 and 2, a 
first embodiment of a vapor-permeable shoe according 
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to the invention is generally designated by reference 
numeral 10. 

[0018] The shoe 10 comprises a vapor-permeable 
upper 1 1 which is associated with a sole 12. The upper 
1 1 can be associated with a vapor-permeable or perfo- 
rated lining, which is not shown in the Figures. In partic- 
ular, the sole 12 has a tread 13 made of an elastomer, 
for example rubber, which is shaped so as to form a plu- 
rality of domes 14 having a convexity directed toward 
the ground. 

[001 9] Each one of the domes 1 4 has, substantially at 
a top portion thereof, a minute through slit 15 which is 
normally closed by virtue of the elasticity of the material 
and allows the outflow of the air/water vapor mixture 
that has formed inside the shoe when the compression 
of the sole of the foot generates an overpressure at the 
chambers 16 formed internally by the domes 14. 
[0020] The shoe 10 also comprises an insole 17, 
which in this case is perforated but can also be vapor- 
permeable, and a waterproof and vapor-permeable 
membrane 18 of the type known commercially as Gore- 
Tex. 

[0021] In particular, in this case the membrane 18 is 
associated with a lower protective layer 19 made of a 
material which is resistant to hydrolysis, and is water- 
repellent, vapor-permeable or perforated. The mem- 
brane 18, together with the layer 19, has an edge 20 
which is embedded in the tread 13 so as to seal the 
joint. A seal is also provided between the upper 1 1 and 
the tread 13. 

[0022] As regards operation, the overpressure gener- 
ated inside the shoe vents air through the insole 17, the 
membrane 18 with the layer 19, and the minute slits 15 
of the tread 13, which act as one-way valves by virtue of 
the particular dome-like configuration of the regions in 
which they are located. Accordingly, air flow occurs in a 
single direction. 

[0023] Impermeability is ensured by the combined 
effect of the membrane 18 with the minute slits 15, 
which are normally closed. 

[0024] With particular reference to Figure 3, a second 
embodiment of the vapor-permeable shoe according to 
the invention is generally designated by reference 
numeral 100. 

[0025] In particular, the shoe 1 00 comprises an upper 
101 (with an optional vapor-permeable or perforated lin- 
ing, not shown), associated with a sole 102 which is in 
turn constituted by a tread 103 made of elastomer and 
shaped so as to form a plurality of domes 104 having a 
convexity directed toward the ground, each dome being 
provided with a minute through slit 105 which is nor- 
mally closed by virtue of the elasticity of the material 
and allows the outflow of the mixture of air and water 
vapor, as described above. 

[0026] The shoe 100 further comprises a vapor-per- 
meable or perforated insole 106 and, between the 
insole and the tread 103, an intermediate element is 
provided which is generally designated by reference 



numeral 107 and is described hereinafter. In particular, 
the intermediate element 107 is shaped so as to form, 
at the surface that is directed toward the insole 106, a 
plurality of first raised portions 108 which are suitable to 

5 support the insole and keep it spaced. 

[0027] The intermediate element 107 is also shaped 
at the surface that is directed toward the tread 1 03 so as 
to form a plurality of second conical raised portions 109, 
each of which is inserted in a corresponding chamber 

10 110 formed by the corresponding dome 1 04. 

[0028] In particular, each one of the second raised 
portions 109 is suitable to close the opening of the cor- 
responding chamber 110 when it is pushed and com- 
pressed by the sole of the foot, not shown, which rests 

15 thereon. 

[0029] Through holes 1 1 1 are provided in the interme- 
diate element 107 in order to allow the flow of air 
between the upper region and the lower region. The 
upper 101, the intermediate element 107 and the tread 

20 103 are sealed in the regions where they join. 

[0030] The intermediate element 107 provides out- 
ward mechanical pumping, through the minute slits 105, 
of the air that is in the regions between the second con- 
ical raised portions 109 and the domes 104, when the 

25 conical raised portions 109 perform alternating move- 
ments due to walking, particularly with downward move- 
ments after they have closed the corresponding 
chambers 110 and compressed the air contained 
therein. The flow of air is unidirectional and a good 

30 impermeability effect is ensured by the fact that the 
minute slits 105 are normally closed. 
[0031] In a different embodiment, not shown in the 
Figures, it is possible to arrange between the intermedi- 
ate element 107 and the insole 106 a membrane 18, 

35 optionally associated with a protective layer such as 19. 
[0032] In practice it has been observed that the 
present invention has solved the intended aim and 
objects. In particular, it should be noted that the shoe 
according to the invention combines the need to provide 

40 optimum foot transpiration with the possibility to ade- 
quately protect the components inside the sole. 
[0033] It should also be noted that the first embodi- 
ment combines the impermeability and vapor-permea- 
bility advantages of the membrane-fitted shoes cited in 

45 the introduction with the advantages of shoes in which 
the transfer of the air contained therein is performed 
mechanically with valves actuated by the compression 
of the foot during walking. 

[0034] It should also be noted that the shoe according 
so to the invention, in addition to being particularly tough, 
is substantially impermeable to external water vapor 
and water. 

[0035] It is further noted that the structure of the shoe 
according to the invention does not compromise in any 
55 way research in terms of quality styling and aesthetic 
solutions. 

[0036] It should also be noted that the constructive 
simplicity of the shoe according to the invention allows 
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* the achievement of production costs which are compet- 
itive with respect to similar commercially available 
shoes. 

[0037J The present invention is capable of numerous 
modifications and variations, all of which are within the s 
scope of the inventive concept. 
[0038] The constructive details discussed can be 
replaced with other technically equivalent elements. 
The materials and the dimensions may be any accord- 
ing to requirements. 

[0039] The disclosures in Italian Patent Application 
No. PD97A000230 from which this application claims 
priority are incorporated herein by reference. 
[0040] Where technical features mentioned in any 
claim are followed by reference signs, those reference 
signs have been included for the sole purpose of 
increasing the intelligibility of the claims and accord- 
ingly, such reference signs do not have any limiting 
effect on the interpretation of each element identified by 
way of example by such reference signs. 

Claims 

1. A vapor-permeable shoe characterized in that it 
comprises: 

an upper; 

a tread made of an elastomer, said tread being 
shaped so as to form a plurality of domes hav- 
ing a convexity directed toward the ground, 
each dome forming a chamber and having at 
least one minute through slit which is normally 
closed due to the elasticity of the material and 
allows outflow of a mixture of air and water 
vapor formed inside the shoe when compres- 
sion applied by the sole of the foot of a user 
generates an overpressure at the chambers 
formed internally by said dome; 
a vapor-permeable or perforated insole; and 
a waterproof and vapor-permeable membrane 
interposed between said insole and said tread, 
the lower part of said upper, said tread and said 
membrane being perimetricaily sealed in 
regions where said tread and said membrane 
are joined. 

2. The vapor-permeable shoe according to claim 1, 
characterized in that said upper is vapor-permeable 
and is associated with a vapor-permeable or perfo- 
rated lining. 

3. The vapor-permeable shoe according to claim 1, 
characterized in that it comprises a protective layer 
made of a material which is resistant to hydrolysis, 
is water-repellent, vapor-permeable or perforated 
and is directed toward the tread and which contacts 
said membrane. 



4. The vapor-permeable shoe, characterized in that it 
comprises: 

an upper; 

a tread made of an elastomer, said tread being 
shaped so as to form a plurality of domes hav- 
ing a convexity directed toward the ground, 
each dome forming a chamber and having at 
least one minute through slit which is normally 
closed due to the elasticity of the material and 
allows the outflow of a mixture of air and water 
vapor formed inside the shoe when compres- 
sion applied by the sole of the foot of the user 
generates an overpressure at the chambers 
formed internally by said domes; 
a vapor-permeable or perforated insole; 
a perforated intermediate element, said ele- 
ment being shaped so as to form, at a surface 
that is directed toward the tread, a plurality of 
conical raised portions, each of which is 
inserted in a corresponding chamber formed 
by a corresponding dome and closes said cor- 
responding chamber when pushed and com- 
pressed by the sole of a foot of a wearer that 
rests thereon. 

5. The vapor-permeable shoe according to claim 4, 
characterized in that said upper is vapor-permeable 
and is associated with a vapor-permeable or perfo- 
rated lining. 

6. The shoe according to claim 4, characterized in that 
said intermediate element has, at a surface 
directed toward the insole, a plurality of raised por- 
tions which are suitable to support said insole and 
keep it spaced from said domes. 

7. The shoe according to claim 4, characterized in that 
a vapor-permeable and waterproof membrane is 
arranged between said intermediate element and 
said insole. 

8. The shoe according to claim 7, characterized in that 
it comprises a lower protective layer made of a 
material which is resistant to hydrolysis, is water- 
repellent, vapor-permeable or perforated and which 
is directed toward the tread and contacts said mem- 
brane. 
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